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This is a Library Circulating Copy which may be borrowed for two weeks. For a personal retention copy, call Tech. Info. Diuision, Ext. 5545 With rising temperature, the radioactivity reaching the sugar phosphate reservoirs decreases regularly while there is a sharp maximum in sucrose at 37 0 C. and a less pronounced one in malic and aspartic acids above IJJo C.
A tentative interpretation of these effects is offered.
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INTRODUCTION UCRL-1366
A change in temperat~e, especially near that at which photosynthesis ceases to take place; is likely to exert selectiVe effects upon the r~tes of the various enzymatic reactionsinvolve~'in carbon dioxide assirailation as revealed by the pattern of the labeledinterwediates (1,2,3). In an attempt to bring out such effects, the photosynthetic fixation of radioactive carbon dioXide by Scenedesmus was studied at temperatures ranging from 25 to 44 0 c.
Experiments of this kind suffer from one of two possible limitations: a) adistt~bance of the steady state by the transition phenomena arising from a sudden temperature chang~or b) -t,helong-range changes in enzyme constitution through which gro\iLngcells adapt themselves to a new temperature. Since the latter effect would more likeJ,y tend to restore a normal metabolicba,lance, brief thermal shocks and photosynthetic periods were used in this preliminary investigation(
1) The ltP rk described in .this paper lV8.S sponsored by the U. S. Atomic Energy Commission.
For a series of experiments, a one-day groivth from one liter of a continuous culture of Scenedesmus (4) The lnain effects ofra.ising the temperature are the gradp.al ,lecrease in the
labeled phosphates, the surge of labeled sucrose up to 37 0 C. and the remarkable convergence ,of all the curves toward the same limiting temperature of about 45 0 C. The, sum of the radioactivities in glycine and serine (not shown on the diagram) .is very nearly equal to the radioactivity in alanine and follows the same trend,~.e. remains constant almost up to the limiting temperature. On the ot,her hand, the four-carbon compounds malic and aspartic
. acids show a significant increase near 43 0 G., just belovl the upper limit.
In a few experiments designeg to test the reversibility of these effects, the.algae wer~first subjected. to 'the higher temperature for a period of two minutes and rapidly cooled dow.t;l to room temperature for a two-minute photosynthetic fixation of cf4.0 2 , When the results of such two-minute shocks at 39 and 43 0 C. were compared with those of a blank experiment at 25 0 C., the onlJi" large difference was in the percentage of labeled sucrose, vlhich was intel~mediat6'"between. that in the low a~d in the high temperature experiments.
It. thus seemed that no permanent C:hange :qad taken place during the brief therma.l shock o
DISCUSSION
The simultaneous decrease in ra.te of fOI".lnation of all the labelAd intermediates at about 45°C~suggests that a key step is blOcked-at that temperature, possibly by the heat denaturation of an e~zyme or by the alteration of \ some structure in the cell" The point of break-dolrm :must be located either at the earliest stage of carbon diq~de fixation or at an anterior stage -6-UORL-1366 connected with th~photolysis of water by the chloroplasts, which,are'lmown to become rapidly inactivated in that temperature region (6,7). If the latter were the case, one could expect enhanced dark fixation to occuraoo'Ve 45 9 ,0.
after preillumination at room temperature.
A tentative explanation of the effects shown in Figure 2 can be, offered on the basis of a reaction scheme of the type of that which has been proposed earlier (8). In a regenerative cycle comprising two-, three-and four-carbon intermediates, a reversed glycolytic sequence branches off from a threecarbon intermediate and leads to sucrose, while another branch leads from a ; four-carbon intermediate to malic and aspartic acids (9). As the temperature ri~es from 25 to ;7°C., the passage from the hexose phosphates to free, sucrose is greatly accelerated, so that more of the assimilated carbon reaches o sucrose and less accumulates in the phosphates. Above 37 C., the access to the glycolytic branch becomes more difficult, presumably as the result o£ heat deactivation of an enzyme, so that the radioactivity decreases simul-, taneously both in the phosphates and in sucrose. However, this decrease benefits the competing malic-aspartic reservoir, into which C 14 now accumulates more rapidly, until a'temperature is reached at which C 14 ceases to be incor-'porated into the regenerative cycle. The fact that the rate of fixation into alanine seems independent of temperature between 25 and 4fjo C. sugg~sts that the rate of an important step is controlled by diffusion. 
SUMMARY
The photosynthetic assimilati,on of radioactive carbon dioxide for two-' minute periods by Scenedesmus has been studied at temperatures ranging from 25 to 44 0 C. All labeled intermediates cease to be formed at about 45 0 C.
With rising temperature, the radioactivity reaching the sugar phosphate ( reservoirs decreases regularly while there is a sl1arp maximum in sucrose at 37 0 C. and a less pronoUnced one in malic and aspartic acids above ljJo C.
A tentative interpretation of these effects is offered. 
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